The involvement of central noradrenergic systems and corticotropin-releasing factor in defensive-withdrawal behavior in rats.
The role of the central noradrenergic systems and corticotropin-releasing factor (CRF) in modulating defensive withdrawal behavior was studied in rats. The apparatus consisted of a small chamber set on one side of a one-meter open field, into which the rat was placed to start the test. When rats were unfamiliar with the apparatus, they displayed species typical defensive withdrawal behavior with long latencies to emerge from and a high proportion of time spent in the small chamber. Intraperitoneal administration of clonidine (0.03 mg/kg), l-propranolol (2.5 micrograms/kg), prazosin (0.1 mg/kg) or chlordiazepoxide (CDP, 5 mg/kg) each significantly decreased the latency to emerge from and the mean time spent in the small chamber (MTIC) and increased the number of chamber entries. When rats were familiar with the apparatus, prior restraint for 20 min significantly increased the latency and MTIC, and decreased the number of chamber entries and rears, but did not alter locomotor activity. Prazosin, clonidine, CDP, l-propranolol and the CRF-antagonist, alpha-helical CRF9-41 (25 micrograms i.c.v.), reversed the restraint-induced increase in the latency and MTIC. CRF (10-100 ng i.c.v.) dose-dependently induced defensive withdrawal behavior in rats familiar with the apparatus; the minimum statistically significant dose was 50 ng. dl-Propranolol (5 mg/kg) and CDP blocked the CRF-induced changes in the latency to emerge and the MTIC; whereas clonidine and prazosin significantly reduced the latency, but had no statistically significant effects on the MTIC. Phenylephrine (25-200 ng i.c.v.) dose-dependently induced defensive withdrawal behavior. This effect of phenylephrine (200 ng) was significantly antagonized by prazosin or alpha-helical CRF9-41 (25 or 50 mg i.c.v.), but not by CDP. Our results suggest that the hyperactivity of the central noradrenergic systems caused by exposure to the novel environment may stimulate the release of CRF, which through some unknown mechanism induces defensive withdrawal behavior in rats. Activation of beta adrenergic receptors may also induce defensive withdrawal.